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Supplementary Figure 1: Coat analysis of hairy syndrome cattle 

Photographs indicating coat differences between wild-type and mutant half-sibs (top), showing 

shaved skin areas used for collection of hair for morphological analysis (the white appearance is due 

to application of sunscreen). The bottom photograph shows contrast of coat-length in a clipped 

mutant animal, where coat-length was reduced to match those of wild-type animals for heat stress 

response measurements.
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Supplementary Figure 2: Heat stress response measures of hairy pedigree 

animals at varying ambient temperatures 
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Rectal temperature (a), respiration rate (b), and heart rate (c) responses to different ambient 

temperatures in mutant and wild-type half-sibs. These data include additional time-points to those 

displayed in Figure 1, representing morning and afternoon measurements made on four separate 

days. Day 1 and Day 2 measurements compare 12 wild-type and 12 mutant animals, Day 3 

measurements contrast the responses of clipped mutant animals (N=5) to un-clipped mutant 

(N=7), and control (N=12) animals. Rectal temperature and respiration rate data for the indoor 

sweating rate experiment are also indicated. Box plots define the median, upper and lower 

quartiles for the various phenotypes, with whiskers representing the furthest data-points within 

1.5x of the interquartile range, and outlier samples indicated beyond this range. *P<0.05, 

**P<0.001, ***P<0.0001 (two-sided t tests, Bonferroni-adjusted).
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Supplementary Figure 3: Pituitary prolactin gene and protein expression 

(a) Mean pituitary prolactin gene expression in PRL mutant (N=4) and control (N=4) animals, 

quantified using RNA sequencing. Data represent variance transformed read counts, with no 

significant difference observed between groups (two-sided t test, P=0.32; error bars are ±s.e.m). 

Allele-tagged read counts within mutant samples was also similar for mutant and reference alleles 

(data not shown; between 51-54% ‘C’-tagged reads for each of the four heterozygous mutant 

animals). (b) Prolactin western blot of pituitary extracts representing the same samples used for RNA 

sequencing, showing comparable levels of pituitary hormone between mutant and wild-type animals. 
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PRLR p.Leu462* carrier 

Hair Length Yes No 

1 41 1 

2 2 21 

3 0 11 

4 0 6 

Slick 
  Yes 41 1 

No 2 38 

 

Supplementary Table 3: Distribution of quantitative and binary hair-length 

scores for PRLR p.Leu462* carrier and wild-type crossbreeds 
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ID Haplotype N 

1 GACCG*TGG 45 

2 GACTTCCTA 35 

3 GGCCGCTTA 14 

4 GACCGCTTA 14 

5 GGCCGCTGG 10 

6 GACCTCTTA 9 

7 GACCTCTGG 9 

8 AGCCTCTTA 8 

9 GACTTCTGG 7 

10 GGCTGCTGG 5 

11 GGCCTCTTA 4 

12 GGCCTCTGA 2 

13 GATCGCTTA 1 

14 GACCTCTTG 1 

 

Supplementary Table 5: Senepol crossbreed haplotypes spanning a 229kb 

interval at the slick locus 

A 229kb interval on chromosome 20 (38989299-39218755bp) demarcating a contiguous haplotype 

block found in all PRLR p.Leu462* carriers, and 41 of 42 slick-coded animals (haplotype 1). The 

single slick-coded animal that did not carry the p.Leu462* mutation is heterozygous for haplotypes 2 

and 3 (bolded). 
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Primer Name Sequence 

PRL 

  Promoter PRL_Promo_For1 TTGGAGAAGGAAATGGCAAC 

 
PRL_Promo_Rev1 CGTCAACTTAAAGCTGGGTCA 

 
PRL_Promo_For2 TGGGGCAGCATTAATTTCTT 

 
PRL_Promo_Rev2 TCAGGAGGGATGTGAAGAGG 

 
PRL_Promo_For3 GTGTGCCCTTGAAAACCACT 

 
PRL_Promo_Rev3 CCAGAAATGAACATCTAGGAAGG 

Exon 1 PRL_Exon_1_For1 TGCAGAGAAATAAAGGCAAATG 

 
PRL_Exon_1_Rev1 CAAATGTCTCTGGAAGACAGTCC 

Exon 2 PRL_Exon_2_For1 TTTACACAGTGGAAGGTGTTGC 

 
PRL_Exon_2_Rev1 CAGGTGCTTTAAATTTATTTTGGAA 

Exon 3 PRL_Exon_3_For1 GGATGAAATGAAACAAGGGAAA 

 
PRL_Exon_3_Rev1 CACCTTTCTCTGCATGTCCA 

Exon 4 PRL_Exon_4_For1 GGTCAATCACTCTGAGCAAAAA 

 
PRL_Exon_4_Rev1 GCCATCTGTACCCAGGAAGA 

Exon 5 PRL_Exon_5_For1 TGGCTCCAAAATCCAAGTGT 

 
PRL_Exon_5_Rev1 CCCAGAATAATTTGCTGTGATTC 

3' UTR PRL_3’_For1 CAACAACTGCTAAGCCCACA 

 
PRL_3’_Rev1 CCACCTGACCATTTCCAAAC 

PRLR 

  Promoter PRLR_Promo_For1 GCAAATGGGATTCTCCAGAC 

 
PRLR_Promo_Rev2 GGAAAGAACCCAGCTTTTTG 

 
PRLR_Promo_For3 TGAGGTTTAGGGAAGCCAAG 

 
PRLR_Promo_Rev3 TTCCCTTTTGAATGATTGACAC 

 
PRLR_Promo_For4 GGACTCAGCAGGTGGCTACT 

 
PRLR_Promo_Rev5 GGTGTCCCAACCTGGACTC 

Exon 1 PRLR_5UTR_For1 CCTCCTCTCGCAAAGAAAGA 

 
PRLR_5UTR_Rev2 TTAGGGTAAGGTGGGCTGCT 

Exon 2 PRLR_Exon2_For2 TCGATACCTGGGTCTGGAAG 

 
PRLR_Exon2_Rev2 AACAGCAGAATGCAACAACG 

Exon 3 PRLR_Exon3_For ATTTTTCCCAGCGTATGCAC 

 
PRLR_Exon3_Rev TCCCAGAATGAGGATGGAAG 

Exon 4 PRLR_Exon4_For TGCTGACATCTTGGCACTTC 

 
PRLR_Exon4_Rev AATTAACGCAGGGTCAGTGG 

Exon 5 PRLR_Exon5_For AGCAAGGAAGCTCCATACCA 

 
PRLR_Exon5_Rev GGAAGAAGGGTCAAGGGAAG 

Exon 6 PRLR_Exon6_For CACCTCATGTCACCCACTTG 

 
PRLR_Exon6_Rev GTCCTGGGAGAGCTCTGATG 

Exon 7 PRLR_Exon7_For GCAGAGAGGGTGAAATGGTG 

 
PRLR_Exon7_Rev TGGCCTAGGGAAAGATGCTA 

Exon 8 PRLR_Exon8_For2 TATAGAGGGGCAGGGGACTT 

 
PRLR_Exon8_Rev2 GCCTCCATTTGATGGAAAGA 

Exon 9 PRLR_Exon9_For2 GCAGCCATTTGGAAATAAGG 

 
PRLR_Exon9_Rev2 TAGCAGCAGCTAAGCGACAA 

Exon 10 PRLR_3UTR_For1 TGACATCAGCCACTGTGAGG 

 
PRLR_3UTR_Rev2 CAGCCCAACTGGAGTCTGC 

 
PRLR_3UTR_For2 CCTATTTTCTGGCCAATGGA 
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PRLR_3UTR_Rev3 TGCAAAGGTTAAGCAACTGG 

 
PRLR_3UTR_For4 GGCCTTCATGGTTTCGTATG 

 
PRLR_3UTR_Rev5 TTTCACCCAGAGAAGTGAAAA 

 
PRLR_3UTR_For5 TGAAATAAACCAGACATAGAAAGACAA 

 
PRLR_3UTR_Rev6 CTGCTAGGGCAATGCTTCTC 

 
PRLR_3UTR_For7 CACTGCTTGGAAATGCAGAA 

 
PRLR_3UTR_Rev8 TTTGCACATCACTTTAGACTATGATTC 

 
PRLR_3UTR_For8 TGGCTGAAGACTCAAACTGAA 

 
PRLR_3UTR_Rev9 AGATTCCCCCTTTCAGTTGG 

 
PRLR_3UTR_For9 ATGAGTCGGCCACAGGTTTA 

 
PRLR_3UTR_Rev10 GCATGCAATTCAAAGCCATT 

 
PRLR_3UTR_For11 CAACCGCTGAGTGGACTTTT 

 
PRLR_3UTR_Rev12 TGAAGGTCTCAGAGCCAAAA 

 
PRLR_3UTR_For12 CAGGAAAACCCTGCTGATGA 

 
PRLR_3UTR_Rev14 CAGTTTTTGAACCACATAAAGCA 

 
PRLR_3UTR_For12 CAGGAAAACCCTGCTGATGA 

 
PRLR_3UTR_Rev15 TATGGAACCTTTGGCTGTCC 

 
PRLR_3UTR_For15 TCTTTCGAAGCTGCTTATTGC 

 
PRLR_3UTR_Rev16 GGCATTGTAACTAGTTCATGTAGAAA 

 
PRLR_3UTR_For17 TTTCCCTAAAGCCCCTAGAAA 

 
PRLR_3UTR_Rev18 AAAGCAGATGGCACCAGTGT 

 
PRLR_3UTR_For18 TAACACATGCCTGGCTGAAA 

 
PRLR_3UTR_Rev19 TCCCATATTGCAGGTGGATT 

 
PRLR_3UTR_For20 ATCCCCTGGAGAAGGGATAG 

 
PRLR_3UTR_Rev21 AGAATGCATGCCTGGAAAAA 

 

Supplementary Table 7: PRL and PRLR oligonucleotide sequences 

Primer sequences used to generate PRL and PRLR PCR amplicons for Sanger sequencing are 

indicated. Each ‘For’ and ‘Rev’ primer pair for a given amplicon are denoted by blue or pink 

background shading. Sequencing was conducted using the same primers used for amplification. 

 


